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Install a Septic Tank if There Is No Public Sewer 
A simple and effective means of sewage disposal 
is necessary when running water and modern 
plumbing are installed in rural and suburban 
homes which have no access to public sewer 
systems. 
The septic-tank system, if properly installed, 
is a satisfactory and low-cost method of prepar-
ing sewage from such homes for final disposal. 
Bacterial action within the septic tank disinte-
grates sewage so that it can be absorbed into the 
ground. 
In building or modernizing farmhouses, lake 
cottages and suburban homes, include the septic-
tank system in the plans as well as water and 
drain pipes, and plumbing fixtures. The safe dis-
posal of waste from the kitchen, laundry and 
bathroom is basic in constructing a home. 
This circular is limited to septic-tank systems 
for homes. For other installations, consult your 
state sanitary engineering division for advice. A 
septic tank should be installed only where a pub-
lic sewer is not available. 
THE SEPTIC-TANK SYSTEM 
Essential Parts 
1. HOUSE SEWER- Pipe line 
which carries household 
wastes from the house to 
the septic tank. 
2. SEPTIC TANK- A water-
tight container in which 
sewage is disintegrated by 
bacterial action. (The en-
larged view of the single-
chamber tank shows how 
sewage decomposes.) 
3. OUTLET SEWER LINE- Tile 
line which carries the liquid 
wastes from the septic tank 
to the disposal area. 
4. DISTRIBUTION BOX (Needed 
only for multiple disposal 
lines) -A small box, with 
outlets, which discharges an 
equal amount of the liquid 
wastes simultaneously into 
several disposal lines. 
5. DISPOSAL LINE - Drain- tile 
lines which allow the liquid 
wastes to seep into the soil 
through open ioints of tile. 
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Its Operation 
Decomposition of the sewage begins in the 
septic tank. Here bacteria act upon the solid 
matter in the sewage, and break it up into 
gases, mineral particles and liquids. 
The gas causes some of the material to 
rise to the surface and form a scum. This 
scum aids somewhat in decomposition and 
also helps to seal in odors. Pressure forces 
the gas to return through the house sewer 
line and escape through the vent stack. 
The silty, soil-like mineral particles set-
tle on the bottom of the tank in the form of 
sludge. 
The liquid flows from the tank to the 
disposal area, where it is absorbed by the 
soil. It is eventually made harmless by soil 
bacteria and air. 
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FUNDAMENTALS OF INSTALLATION 
Although each installation of a septic-tank system is an 
individual problem, certain factors must be observed in 
every installation: 
1. The water supply must be protected from contami-
nation by sewage. Drainage must be away from all 
sources of water supply, your neighbors' as well as 
your own. 
2. The septic tank and the underground tile system re-
ceiving the tank outflow should be located on a down-
ward slope from the house. There must be sufficient 
fall for the sewage to flow by gravity. Take advantage 
of the lay of the land in locating the tank system. 
TANK DESIGN AND SIZE 
Tanks should be designed to allow the sewage to 
flow slowly through the tank, from inlet to out-
let, with the least possible disturbance of the 
contents. 
DOUBLE- CHAMBER TANK: The two-chamber tank, 
if properly designed, is more efficient than the 
one-chamber tank and is well worth its additional 
cost, because: 
1. Fewer solids pass out with the tank outflow. 
2. There is less danger of clogging disposal tile. 
3. The tank will operate for a longer period 
without cleaning. 
For efficient operation, the first chamber must 
have the capacity of a single-chamber tank, and 
the second chamber must be at least half the size 
of the first. 
SINGLE- CHAMBER TANK: While the two-chamber 
tank is recommended for best results, the single-
chamber tank can secure comparable results if: 
1. Disposal tile is in porous, well-drained soil. 
2. Plenty of area is available for disposal tile. 
3. Tank serves small family (2 to 4 persons). 
A retention period of at least 72 hours should 
be provided in all single-chamber tanks. 
3. The size of the septic tank and that of the disposal 
area are determined by the size of the family and by 
family needs. The more bathtubs, showers, sanitary 
fixtures, laundry equipment and dishwashers in the 
home- the greater the quantity of waste. The Septic Tank 
4. Fewer disease- causing organisms pass out 
with the tank discharge because of the longer 
retention period. 
MINIMUM TANK SIZE: The minimum size for a 
single-chamber tank or the first chamber of a 
two-chamber tank is 500 gallons. (Total mini-
mum capacity for a two-chamber tank is 750 gal-
lons.) This allows an average daily flow of 40 
gallons of sewage per person for a family of four 
for a three-day (72-hour) retention period. 
4. Sanitary sewage from all plumbing fixtures in base-
ment, including laundry trays, should be discharged 
into the septic tank. Separate drainage should be 
provided for water from downspouts and for base-
ment drainage. 
The septic tank should hold the waste material long enough 
for it to become digested by bacteria. The active volume of 
the tank - the space between the scum and the sludge -
must provide sufficient working space for the bacteria. A tank 
that is too small will either fill up rapidly or will discharge 
raw sewage, since the solids are not completely decomposed. 
In a two-chamber tank, the first chamber 
should be large enough to hold the sewage for at 
least 72 hours; the second chamber should retain 
it for at least 36 additional hours- making a 
total of 108 hours or more. 
PARTS 
HOUSE SEWER LINE 
connects the cast iron soil pipe to the 
septic tank. 
SEPTIC TANK 
can be either one-chambered or two-
chambered. (Latter is preferable.) 
Tank must be watertight. 
Tank should have inlet and outlet baf-
fles to prevent contents from being 
too greatly disturbed when raw sew-
age enters the tank. Baffles should 
extend 12" below water surface and 6" 
above. 
OUTLET SEWER LINE 
DISTRIBUTION BOX FOR 
MULTIPLE DISPOSAL LINES 
is not needed in single-line systems. 
DISPOSAL LINES 
must be located in an open area 75-100 
feet from any water supply (more if 
exceptionally coarse soil or limestone 
formations); 25 feet from streams; 10 
feet from dwellings or property lines. 
PARTS FOR SPECIAL INSTALLATIONS 
MATERIALS 
Usually vitrified, glazed tile with bell 
joints, preferably 6" in diameter. (Never 
use tile smaller than 4".) 
Use cast iron pipe if house sewer is: 
1 } Within 50 feet of a well, cistern or 
suction line. 
2} Within 10 feet of any water pipes 
under pressure. 
3} Within 5 feet of house foundation. 
4} Under driveway at a depth less than 
3 feet. 
5} Near trees, roots of which might en-
ter or displace tile. 
Materials must be waterproof and long-
lived. Use: 
1} Concrete (most common). 
2} Clay tile. 
3} Brick, if sealed on the inside with a 
good layer of cement mortar. 
4) Metal, if coated with a bituminous or 
asphalt paint to reduce corrosion. 
Vitrified or concrete tile. 
Usually concrete or other masonry ma-
terial. 
Four-inch field tile with open joints ex-
cept for joints of lines coming from the 
distribution box and those at corners. 
These should be sealed. 
Grease Trap (tank in which the fats in sewage are taken out while the waste waters 
pass on to the septic tank). Needed only in installations where sewage contains an 
abnormal amount of fat or grease ... i.e., on a farm where considerable dairy or 
meat products are processed. 
Siphon (permits intermittent discharge of the liquid from the septic tank). Not needed 
for a home installation since discharge occurs at irregular intervals. 
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MECHANICS OF INSTALLATION 
Extend a length ( 4 feet) of soil pipe through the founda-
tion and then connect to tile- or continue cast iron pipe 
to septic tank. 
Lay tile in a straight line. 
Minimum fall: 1' to 2' in 100'. (The smaller the tile, the 
greater the slope. For 5" or 6" tile, slope Vs" per foot; 
4" tile, ~" per foot.) The 10 feet immediately before the 
tank should not slope more than ~" per foot. 
Caulk or seal all joints with mortar (lead or other ap-
proved material when cast iron pipe is used) so that there 
is no leakage. 
Tank may be located as close to house as 10 feet, but 
must be at least 50 feet from any source of water supply. 
Set tank high enough so that discharge from the tank can 
flow out without going too deep into the ground. Inlet to 
tank should normally be 30" below surface of ground (de-
pends on the lay of the land). 
To avoid odors, place tank so that top is slightly below 
ground level. (Twelve inches of soil is adequate cover 
for tank.) 
If necessary, the top of the tank may be level with ground 
and tightly covered with a concrete slab or a manhole 
cover. (Not recommended in extremely cold climates due 
to the danger of freezing.) 
Construction is similar to hou e sewer line. 
Inlet to box should be at a slightly higher level than the 
tile discharging into the disposal lines. 
Place tile lines on a slight downward grade (about 16" to 
18" below the ground surface). 
For best distribution of the tank outflow-
In a single-line installation, slope that half of the line 
nearest the tank about 8" in 100'; and the lower half, 
about 4" in 100'. 
For a branching system, slope lines 4" to 5" in 100'. 
If soil is dense and does not readily absorb liquid, lay tile 
on 6 inches of coarse gravel or crushed rock. 
Place tar paper over upper halves of the tile joints to 
prevent soil from sifting through the joints and clogging 
the tiles. 
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NOTES 
A cleanout should be provided at the bottom of the soil 
pipe (main drain pipe extending from floor line to roof 
of house) which carries the waste from the bathroom, 
kitchen and laundry to the sewer line. 
Install pipe line below frost, but not so deep that the 
system is below efficient operating level. 
When line is within 15 feet of large trees, seal tile with a 
bituminous compound or other root-proofing material to 
prevent tree roots from clogging line. 
Minimum capacity: 500 gallons for one-chamber tank. 
750 gallons for two-chamber tank. 
Flow of sewage per person varies; however, it is not prac-
tical to build a tank smaller than the recommended mini-
mum because: 
1 ) Ample tank dimensions for proper settlement of solids 
are necessary. 
2} Allowance should be made for additional people in 
the house. 
3} The reduction in cost for tanks smaller than the sug-
gested minimum is slight. 
4} A tank providing slightly more than actual needs, 
operates more efficiently and requires cleaning less 
frequently. 
Place tank outlet 2 to 4 inches lower than inlet. 
Box also permits inspection of the quality of the liquid 
discharged from the septic tank. 
For disposal area, avoid land subjected to flooding. Area 
must be large enough to absorb tank outflow without be-
coming waterlogged. Size depends somewhat on type of 
soil (porous or tight). 
Area should be free from trees and tree roots. 
The lay of the land, soil permeability and size of disposal 
area determine whether disposal tile should extend in one 
line or should branch out into several shorter lines. 
For a family-size tank, install 40 feet of tile per person if 
soil is loose or sandy loam. More tile is necessary for 
heavier (less sandy) soil. 
When more than 150 feet of tile is needed or where dis-
posal area is small, a branching system of two or more 
lines is recommended. 
DISTRIBUTION BOX 
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THE TANK: BUILD IT • • • 
A homeowner can either build his 
own septic tank or buy a prefab-
ricated one. Installation of a ready-
made tank is simpler and may not 
cost any more than a tank con-
structed in place, particularly if the 
builder has to make forms and buy 
all materials. Where forms can be 
rented, and sand and aggregate are 
available, the homemade concrete 
tank is usually less expensive. 
Sometimes a tank can be con-
structed of brick or stone, if it is 
made watertight with a lining of 
cement mortar. 
Capacity and Dimensions for Rectangular Tanks 
Sewage Capacity* No. of flow per Effective 
people for 72-hour cross-section Length* person 
retention per day 
gals. gals. cu. ft. width deptht 
7 (or less) 26 - 540 72 3' X 4' 6' 0" 
9 23+ 630 84 3' X 4' 7' 0" 
12 20 720 96 3' X 4' 8' 0" 
* Capacity and length apply to single-chamber tank and first cham-
ber of double-chamber tank. Capacity and length of second 
chamber are half that of the first. 
t Depth is from the bottom of tank to the outlet tile. 
CONSTRUCTING A CONCRETE SEPTIC TANK 
DIGGING THE HOLE: Since the earth serves as 
the form for the outside of the tank, make the 
hole the exact size of the tank, using outside 
dimensions. 
The fall from the house to the location of 
tank determines the level of tank inlet. (See 
chart on Page 3.) This measurement plus that 
from the inlet to the bottom of the tank deter-
mines the depth of the hole. 
BUILDING FORMS: Construct forms in sections so 
they can be removed without damage to the 
tank. Suspend forms as shown. Place the inlet 
and outlet tile at calculated levels before plac-
ing concrete. 
MIXING CONCRETE: Purchase a good grade of 
ready-mixed concrete, or mix it yourself. A 
recommended mixture is one part cement, 27'4 
parts sand and 3 parts gravel; or, one part ce-
ment to 4Y2 parts of mixed aggregate. Use only 
enough water to make the concrete plastic and 
workable so that the tank will be watertight 
when finished. 
University of Illinois Small Homes Council Circular GS.S 
PLACING CONCRETE: Place concrete in side-walls 
first. Tamp and spade concrete carefully so that 
the finished wall is watertight. The concrete 
which oozes out under the forms will be a part 
of the floor. Walls should be approximately 5 
inches thick, as should the partition in a two-
chamber tank. 
After the side-walls are finished, add more 
concrete to fill in the floor. Level the floor at 
the bottom of the forms. Do not embed the 
forms at the bottom; embedding makes it diffi-
cult to remove them. 
FINISHING: Remove forms within 24 to 48 hours. 
If the inner walls are rough in spots, smooth 
over with a mortar mixture of 1 part cement to 
2Y2 parts sand. 
% 11 reinforcing bars 
MAKING THE COVER: Make the lid in one piece 
or in the form of slabs with reinforcing bars. 
(See sketch for slab measurements.) Embed 
tile for inspection purposes at the inlet and out-
let ends. Allow slabs to set about 10 days before 
placing them on the tank. 
Constructing the Sewer l.ine 
Begin construction of the sewer line at the tank. Be sure the 
trench is dug with the proper slope. (See chart on Page 3.) 
Turn the bell-end of the tile up-grade. Insert a tight-fitting 
swab in the tile. Place cement mortar in the lower side of the 
bell, and insert the second tile. Force additional mortar around 
the inserted end of the tile until the space is filled. Trowel the 
mortar into each joint so that it is watertight. Be sure the tile is 
on the proper grade, then pull the swab past the joint. Install 
additional lengths of tile in the same way. 
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• • • OR BUY IT READY-MADE 
Prefabricated tanks are available in both cylin-
drical and rectangular designs. Regardless of 
their shape, tanks must meet minimum capacity 
standards. A minimum diameter of 54 inches is 
recommended for a cylindrical tank. It must be 
deep enough to provide the necessary gallonage. 
(See chart on Page 5.) 
To facilitate placement of a ready-made tank 
dig the hole before the tank is delivered so that 
it can be set in place upon delivery. (See sketch.) 
The hole should be one foot larger than the 
outside measurements- or diameter- of the tank 
purchased, and deep enough so that the inlet 
will be at the proper level in relation to the slope 
from the house to the tank. The bottom of the 
hole must be level. Smooth it off with sand. 
Some concrete and clay tile tanks are made in 
one piece; others are in two sections. In install-
ing a two-section tank, the bottom section con-
Delivery truck must have easy access to hole. 
Do not pile dirt in the way. 
taining the floor is set in place with the aid of a 
derrick. An asphalt material is spread on the top 
edge to seal it to the top section, which is then 
placed. After the lid is on, the tank is ready for 
installation of the tile sewer lines. 
Most metal tanks are made in one section with 
separate lid. 
Maintaining the Septic Tank 
The frequency of cleaning depends on the size of 
the tank, the flow of sewage to it, and the method 
and conditions of disposal of the tank outflow. 
As long as the active working space between 
the scum and the sludge is adequate to decom-
pose sewage by bacterial action, the tank does 
not have to be cleaned. It is an erroneous idea 
that a tank needs to be pumped out when it is 
filled - the tank is always full. 
A one-chamber tank requires more frequent 
cleaning than a two-chamber one. Inspect the 
tank every year or two. When the space between 
the scum and the sludge becomes one half of the 
total depth of the tank, cleaning is advisable. 
A two-chamber tank of adequate size should 
not need cleaning more frequently than once in 
10 or 12 years. If inspection shows raw sewage 
at the outlet, the tank should be cleaned. 
To clean the tank, stir the contents with a 
board, and pump out the material with a dia-
phragm or trench pump. If a pump is not avail-
able, use a bucket to bail out the contents. 
Material removed from the tank can be 
pumped directly into a trench; the liquid will 
seep away and the solid material can be covered 
with soil. 
A record of inspections and cleanings should 
be kept. It is also a good idea to plot the loca-
tion of the septic tank and its inspection tiles, 
and the disposal lines. 
CESSPOOLS: Because a cesspool (covered, porous 
pit) does not disintegrate wastes as effectively 
as a septic tank, its use is not recommended. 
The seepage from the cesspool contaminates the 
soil and may endanger the water supply. 
DISPOSAL AREA 
The outflow from the septic tank contains many 
undissolved particles, which are not visible to the 
eye, as well as dissolved organic matter and 
germs. These must be acted upon by soil bacteria 
for final disposal. (The bacteria change the ma-
terial into chemical forms suitable for plant 
food.) In no case, should raw sewage or the tank 
outflow ever be discharged directly into a brook, 
stream, creek or other body of water. Neither 
should it be discharged into land drainage lines, 
into old wells or on the 
surface of the ground. 
The disposal lines must 
be designed so that the 
Slope 
I 
tank outflow will move 
slowly. Too great a slope f 
or overloading of the dis- 9 Minimum 
posal line will force the / 
tank outflow to the end w•=:~ail!d~ 
lowing it to seep out through the open joints. 
In such cases, a branching installation is most 
efficient. The same amount of tile required for 
a single-line installation should be used for the 
branch system. 
Disposal must be in the upper layer of the soil. 
If lines are too deep, evaporation by air and puri-
fication by the soil bacteria are not possible. 
SEEPAGE PITS: Generally seepage pits are not 
needed. These covered, 
of the line, instead of al- ARRANGEMENT OF DISPOSAL LINES ON SLOPING GROUND 
porous pits should be used 
to supplement tile disposal 
lines only if: 1) space is 
not adequate for disposal 
lines; 2) soil does not 
readily absorb liquids; and 
3) there is no danger 
of contaminating water 
supply. 
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